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(54) ON-BOARD INFORMATION DISPLAY 

(57)Abstract: 




PROBLEM TO BE SOLVED: To improve the preventive safety by 
effectively providing information outside vehicles from road 
incidental facilities to drivers. 

SOLUTION: A plurality of PCUs 1 for controlling vehicles are 
connected via a network ECU 3 to a PC 2 comprising a general 
purpose computer having a display monitor 4 and a speaker 5 
connected thereto and holding a map and image database and audio 
information. Infrastructure information from the road incidental 
facilities or the like via a radio set 7 between the road and the vehicle 
and a lane marker detector 8. data of a combination meter 6, vehicle 
control data and self diagnosis data are cooperatively exchanged, 
whereby information outside the vehicle is grasped and displayed to 
the monitor 4. At the same time, voice is outputted from the speaker 
5 to warn. The driver's operation is supported accordingly. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
S.In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An information display device for mount characterized by comprising the following. 
A map information holding means holding map information. 

A self-vehicle position detecting means which detects a self-vehicle position on a map based on the 
above-mentioned map information. 

A traffic information acquisition means which acquires a traffic information from road auxiliary facilities. 
A display monitor which displays a map based on the above-mentioned map information and the 
above-mentioned traffic information, An obstacle detecting means which detects an obstacle which exists 
in the range of a map displayed on the above-mentioned display monitor at least based on the 
above-mentioned traffic information, A mark indicating means to display a mark which shows a self-vehicle 
to each corresponding position on a map displayed on the above-mentioned display monitor, and a mark 
which shows a detected obstacle by a mutually different color. 

[Claim 2]Identify the above-mentioned obstacle detecting means and a kind of obstacle which a position of 
the above-mentioned obstacle was detected and was detected the above-mentioned mark indicating means, 
The information display device for mount according to claim 1 memorizing several marks from which a color 
or shape differs at least according to a kind of the above-mentioned obstacle, and choosing and displaying a 
mark according to a kind of identified obstacle out of a mark of this plurality. 

[Claim 3]The information display device for mount according to claim 2, wherein the above-mentioned mark 

indicating means chooses and displays a mark of shape similar to shape of the above-mentioned obstacle. 

[Claim 4]An information display device for mount given in any 1 of claims 2, 3, and 4 displaying the 

above-mentioned mark indicating means as a mark which designed a pedestrian for a mark which shows the 

above-mentioned obstacle when it is identified that the above-mentioned obstacle is a pedestrian. 

[Claim 5]An information display device for mount given in any 1 of claims 1, 2, 3, and 4 when the 

above-mentioned mark indicating means is detected [ two or more above-mentioned obstacles ], wherein it 

expresses a mark which shows each obstacle as a mutually different color. 

[Claim 63An information display device for mount characterized by comprising the following. 

A map information holding means holding map information. 

A self-vehicle position detecting means which detects a self-vehicle position on a map based on the 
above-mentioned map information. 
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A traffic information acquisition means which acquires a traffic information from road auxiliary facilities. 
A display monitor which displays a map based on the above-mentioned map information and the 
above-mentioned traffic information. A mark indicating means to display a mark on a position of a curve 
which is the target of warning on a warning means which performs warning to entry speed to a curve which 
exists ahead [ of self-vehicles / direction-of-movement ] based on the above-mentioned traffic information 
and a travel speed of self^vehicles at least, and a map displayed on the above-mentioned display monitor. 

[Claim 7]An information display device for mount which is an information display device for mount carried in 
vehicles which acquire a traffic information from road auxiliary facilities, and is characterized by having a 
displaying means which displays a kind of information provided from the above-mentioned road auxiliary 
facilities when it detects that self-vehicles advanced into the offer range of the above-mentioned traffic 
information. 

[Claim 8]An information display device for mount characterized by comprising the following which provides 
information to a driver based on a state of self-vehicles, and a state outside a car from road auxiliary 
facilities. 

A means to detect a driver s operation. 

An informing means which reports information corresponding to a driver s detected operation to a driver 
with a sound with presenting of this information. 

[Claim 9]An information display device for mount characterized by comprising the following. 
A map information holding means holding map information. 

A self-vehicle position detecting means which detects a self-vehicle position on a map based on the 
above-mentioned map information. 

A traffic information acquisition means which acquires a traffic information from road auxiliary facilities. 
A display monitor which displays a map based on the above-mentioned map information and the 
above-mentioned traffic information, A pedestrian detection means to detect a pedestrian in a crossing 
which exists in the range of a map displayed on the above-mentioned display monitor at least based on the 
above-mentioned traffic information, A mark indicating means to display a shown mark which designed the 
above-mentioned pedestrian on a corresponding position in this crossing while carrying out the enlarged 
display of the applicable crossing on a map displayed on the above-mentioned display monitor, when a 
self-vehicle position approaches the above-mentioned crossing and the above-mentioned pedestrian is 
detected in the above-mentioned crossing. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the information display device for mount which provides a 
driver with the information from road auxiliary facilities effectively. 
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[0002] 

[Description of the Prior Art]Conventionally, the system which provides the information concerning the 
peripheral condition of the sell^vehicle under run, and supports a driver's operation is developed. For 
example, to JP,9-1 66452A The picture information which shows the peripheral condition of the self-car 
obtained by a CCD camera etc., The art which displays with the traveling position of a road map and a 
self-vehicle on the display of a navigation device, and displays the obstacle acting as the obstacle of a run 
of vehicles together with a distance detection result with the circumference subject by a radar etc. 
identifiable further is indicated. 
[0003] 

[Problem(s) to be Solved by the Invention]However, in the art in which a conventional camera, a radar, etc. 
detect the peripheral condition of a self-vehicle. It was difficult to detect beforehand obstacles, such as 
stopping vehicles, falling objects, etc. which exist on the road outside the field of view beyond a front curve, 
such as an obstacle which separated from the detection range of a camera or a radar, and to provide a 
driver with information beforehand, and was not necessarily satisfactory from the precautionary safety field. 
[0004]An object of this invention is to have been made in light of the above-mentioned circumstances, to 
provide the information outside a vehicle from road auxiliary facilities effective in a driver, and to provide the 
information display device for mount which can improve precautionary safety. 
[0005] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, the invention according to 
claim 1, A map information holding means holding map information, and a self-vehicle position detecting 
means which detects a self-vehicle position on a map based on the above-mentioned map information, A 
display monitor which displays a map based on a traffic information acquisition means which acquires a 
traffic information from road auxiliary facilities, and the above-mentioned map information and the 
above-mentioned traffic information, An obstacle detecting means which detects an obstacle which exists 
in the range of a map displayed on the above-mentioned display monitor at least based on the 
above-mentioned traffic information. It has a mark indicating means to display a mark which shows a 
self-vehicle to each corresponding position on a map displayed on the above-mentioned display monitor, 
and a mark which shows a detected obstacle by a mutually different color. 

[0006]In the invention according to claim 1 , the invention according to claim 2 the above-mentioned 
obstacle detecting means, Identify a kind of obstacle which a position of the above-mentioned obstacle was 
detected and was detected, and the above-mentioned mark indicating means, Several marks from which a 
color or shape differs at least according to a kind of the above-mentioned obstacle are memorized, and a 
mark according to a kind of identified obstacle is chosen and displayed out of a mark of this plurality. 
[0007]In the invention according to claim 2, the invention according to claim 3 chooses a mark of shape 
similar to shape of the above-mentioned obstacle, and the above-mentioned mark indicating means displays 
it. 

[0008]In an invention given in any 1 of claims 2, 3, and 4, the invention according to claim 4 displays the 
above-mentioned mark indicating means as a mark which designed a pedestrian for a mark which shows the 
above-mentioned obstacle, when it is identified that the above-mentioned obstacle is a pedestrian. 
[0009]The invention according to claim 5 displays a mark the above-mentioned mark indicating means 
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indicates each obstacle to be when two or more above-mentioned obstacles are detected by a mutually 
different color in an invention given in any 1 of claims 1 , 2, 3, and 4. 

[0010]claim 6 written this invention is characterized by it having been alike and comprising the following. 
A map information holding means holding map information. 

A self-vehicle position detecting means which detects a self-vehicle position on a map based on the 
above-mentioned map information. 

A traffic information acquisition means which acquires a traffic information from road auxiliary facilities. 
A display monitor which displays a map based on the above-mentioned map information and the 
above-mentioned traffic information, A mark indicating means to display a mark on a position of a curve 
which is the target of warning on a warning means which performs warning to entry speed to a curve which 
exists ahead [ of self-vehicles / direction-of-movement ] based on the above-mentioned traffic information 
and a travel speed of self-vehicles at least, and a map displayed on the above-mentioned display monitor. 

[001 1]The invention according to claim 7 is provided with a displaying means which displays a kind of 
information provided from the above-mentioned road auxiliary facilities when it detects that are the 
information display device for mount carried in vehicles which acquire a traffic information from road 
auxiliary facilities, and self-vehicles advanced into the offer range of the above-mentioned traffic 
information. 

[0012]Information display device for mount of this invention which provides information to a driver based on 
a state of self-vehicles and a state outside a car from road auxiliary facilities is characterized by that the 
invention according to claim 8 comprises the following. 
A means to detect a driver s operation. 

An informing means which reports information corresponding to a driver s detected operation to a driver 
with a sound with presenting of this information. 

[0013]claim 9 written this invention is characterized by it having been alike and comprising the following. 
A map information holding means holding map information. 

A self-vehicle position detecting means which detects a self^vehicle position on a map based on the 
above-mentioned map information. 

A traffic information acquisition means which acquires a traffic information from road auxiliary facilities. 
A display monitor which displays a map based on the above-mentioned map information and the 
above-mentioned traffic information, A pedestrian detection means to detect a pedestrian in a crossing 
which exists in the range of a map displayed on the above-mentioned display monitor at least based on the 
above-mentioned traffic information, A mark indicating means to display a shown mark which designed the 
above-mentioned pedestrian on a corresponding position in this crossing while carrying out the enlarged 
display of the applicable crossing on a map displayed on the above-mentioned display monitor, when a 
self-vehicle position approaches the above-mentioned crossing and the above-mentioned pedestrian is 
detected in the above-mentioned crossing. 

[0014] 
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[Embodiment of the Invention]Hereafter, an embodiment of the invention is described with reference to 
drawings. With respect to one gestalt of operation of this invention, drawing 1 drawing 1 - drawing 28 The 
connection diagram of a mounted-electronic-control device group, The flow chart, drawing 3 , and drawing 4 
of infrastructure information interrupt processing drawing 2 The flow chart of the information-display 
processing outside a vehicle, Drawing 5 and the flow chart of display processing [ in / in drawing 6 / forward 
cardiac failure theory thing collision-prevention support ], The explanatory view and drawin g 8 which 
drawing 7 shows the display screen of forward cardiac failure theory thing collision-prevention support The 
explanatory view of the information display of an obstacle, The explanatory view showing the alarm screen 
which drawing 9 urges to a slowdown, the explanatory view in which drawing 10 shows a braking display 
screen, The explanatory view, drawing 12 , and drawing 13 which drawing 1 1 shows a braking operation 
display screen The flow chart of lane deviation prevention support processing, The explanatory view in 
which drawing 14 shows the display screen of lane deviation prevention support, the explanatory view in 
which drawing 1 5 shows the primary alarm screen of lane deviation. The explanatory view and drawing 17 
which drawing 1 6 shows the secondary alarm screen of lane deviation The flow chart of zebra zone 
pedestrian collision prevention support processing. The explanatory view and drawing 1 9 which drawing 18 
shows the display screen of zebra zone pedestrian collision prevention support The explanatory view of a 
crossing pedestrian's information display. The explanatory view, drawing 24 , and drawing 25 of a curve 
information display the explanatory view and drawing 23 which drawing 20 and drawing 21 show the flow 
chart of curve penetration safety support processing, and drawing 22 shows the display screen of curve 
penetration safety support The flow chart of upon-meeting-suddenly collision-prevention support 
processing. They are an explanatory view in which drawing 26 shows the display screen of 
upon-meeting-suddenly collision-prevention support, and an explanatory view in which drawing 27 shows 
the explanatory view of the information display of a halt, and drawing 28 shows an intersectional alarm 
screen. 

[0015] Drawing 1 is shown and the electronic-control (ECU) group carried in a car A control device 
(hereafter, it represents and is indicated as PCU1) of the number for vehicle control, such as engine control 
and gearbox control. The general purpose computer (the following, PC, and a statement) 2 which consists of 
personal computers etc. is connected via network ECUS. 

[0016]PC2 holds the map and the image database, and speech information for notifying a driver of the 
running environment of a self-vehicle, and supporting operation, and the display monitor 4 (it is only 
hereafter indicated as the monitor 4) and the loudspeaker 5 with which the vehicle interior of a room is 
equipped are connected. The road state detection equipment which, on the other hand, detects the traffic 
situation on a road, a vehicle behavior, an obstacle, etc. to network ECUS, The device for acquiring the 
infrastructure information from road auxiliary facilities, such as road surface condition detection equipment 
which distinguishes desiccation of a road surface, humidity (snow cover, freezing), etc., and the combined 
instrument (pair meter) 6 of the car interior of a room are connected via the serial communication line. 
[0017]In this gestalt, as a device for acquiring infrastructure information, The lane marker (a reference point 
marker.) laid under the walkie-talkie 7 between highway and vehicle for performing bidirectional radio by 
DSRC (Dedicated Short Range Communication) etc. between the communication equipment of road 
attachment of a light beacon, a radio wave beacon, etc., and self-vehicles, and the road And it has the lane 
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marker detector 8 which detects a place marker, and is connected to network ECUS. 

[0018]Network ECUS is connected with PCU1 via the control-system multiplex communication line 10 for 
building LAN (Local Area Network) in the car between the serial communication line 9 and ECU for control, 
and the selection monitor bus 1 1 for failure diagnoses, It is connected with PC2 which is a general purpose 
computer via the information system communication line 12 of a CSMA/CD (Carrier Sense Multiple 
Access/Collision Detection: collision-detection type subcarrier multi-access) method. As control-system 
multiplex communication for LAN in the car, the CAN (Controller Area Network) method which is one of the 
standard protocols of ISO, for example is adopted. As general-purpose information system communication, 
the Ethernet (registered trademark) method which is compatible with IEEE802.3, for example is adopted. 
[0019]By namely, the thing for which each unit is connected via network ECUS. It is exchanged in 
cooperation, and the data of the infrastructure information from road auxiliary facilities etc. and the pair 
meter 6, vehicle control data, and sell^est data grasp the information outside a vehicle, and perform a 
display on the monitor 4, and it warns by outputting a sound from the loudspeaker 5, and a driver s operation 
is supported. 

[0020] Hereafter, the driving support processing by the image display of the monitor 4 and the voice 
response from the loudspeaker 5 is explained using the flow chart below drawing 2 . 

[0021]The infrastructure information from road auxiliary facilities is processed by interrupt processing of 
drawing 2 generated at any time. That is. in this interrupt processing, if infrastructure information is inputted 
at Step S200 via the walkie-talkie 7 between highway and vehicle or the lane marker detector 8, 
infrastructure information will be processed at Step S201. and the information about the kind and the offer 
range of service of service will be acquired. 

[0022]And based on the acquired servicing information, a screen display which supports operation of a 
driver on the monitor 4 by driving support processing of drawing 3 is performed. That is, in processing of 
drawing 3 . first, at Step SI, initial setting of a system is performed and it is investigated whether the 
reference point marker (in marker) who shows the service-starts position by infrastructure information at 
Step S2 was passed. As a result, when in marker is not yet passed, an opening screen is expressed on the 
monitor 4 as Step SS, and it returns to Step S2. On the other hand, when in marker is passed, it progresses 
to step S4 from Step S2. and it is investigated whether the reference point marker (out marker) who shows 
service end position was passed. 

[002S]And the out marker is already passed, and in being outside the service section, it maintains the 
screen of the monitor 4 on an opening screen in order to return from step S4 to Step S3 and to wait for the 
next in marker s passage. On the other hand, do not yet pass an out marker, but in being within the service 
section, It progresses to Step S5 from step S4, and investigates whether the present service section is the 
forward cardiac failure theory thing collision-prevention support sections, such as a stopping vehicle and a 
falling object on the street, and when it is the forward cardiac failure theory thing collision-prevention 
support section, it progresses to Step S6 and shifts to processing of a forward cardiac failure theory thing 
collision-prevention support function. 

[0024]In Step S5, when the present service section is not the forward cardiac failure theory thing 
collision-prevention support section, it progresses to Step S7 from Step S5, and it is investigated whether it 
is the right-turn collision-prevention support section. And in being the right-turn collision-prevention 
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support section, it progresses to Step S8 and shifts to processing of a right-turn collision-prevention 
support function, and when it is not the right-turn collision-prevention support section, it is investigated by 
step S9 whether the present service section is the slash deviation prevention support section. 
[0025]As a result, when the present service section is the lane deviation prevention support section. It 
progresses to Step S10 from step S9, and shifts to processing of a lane different deviation prevention 
support function, and when it is not the lane deviation prevention support section, it progresses to Step S1 1 
from step S9, and it is investigated whether it is the crossing pedestrian collision-prevention support 
section. In being the crossing pedestrian collision-prevention support section, It progresses to Step S12 
from Step S11, and shifts to processing of a crossing pedestrian collision-prevention support function, and 
when it is not the crossing pedestrian collision-prevention support section, it progresses to Step S13 from 
Step S1 1, and it is investigated whether the service section is the curve penetration safety support section. 
[0026]And when the present service section is the curve penetration safety support section. It progresses 
to Step SI 4 from Step S13, and shifts to processing of a curve penetration safety support function, and 
when it is not the curve penetration safety support section, it progresses to Step SI 5 from Step SI 3, and it 
is investigated whether it is the upon-meeting-suddenly collision-prevention support section in a general 
road. As a result, in being the upon-meeting-suddenly collision-prevention support section of a general road, 
it progresses to Step S16 and progresses to processing of an upon-meeting-suddenly collision-prevention 
support (general road) function, and when it is not the upon-meeting-suddenly collision-prevention support 
section of a general road, it is investigated at Step S17 whether it is the upon-meeting-suddenly 
collision-prevention support section in a speed way. 

[0027]And in being the upon-meeting-suddenly collision-prevention support section of a speed way, it 
progresses to Step SI 8 and progresses to processing of an upon-meeting-suddenly collision-prevention 
support (speed way) function, and when it is not the upon-meeting-suddenly collision-prevention support 
section of a speed way, it returns to step S4, and the above process is repeated until it detects an out 
marker's passage. 

[0028]Next, forward cardiac failure theory thing collision-prevention support in the above-mentioned step 
S6, lane deviation prevention support in Step S10, The picture display processing in each function of the 
crossing pedestrian collision-prevention support in Step SI 2, the curve invasion safety support in Step SI 4, 
and the upon-meeting-suddenly collision-prevention support in Step SI 6 is explained. 
[0029](1) The information outside a vehicle in forward cardiac failure theory thing collision-prevention 
support forward cardiac failure theory thing collision-prevention support is displayed by the processing 
shown in drawing 5 and drawing 6 . In this processing, first, via the walkie-talkie 7 between highway and 
vehicle, acquire infrastructure information, such as existence of the inclination and curvature of the road 
within the service section, and a roadblock thing, a kind, a road surface condition, and at Step S20 at Step 
S21. The map showing the running environment of self-vehicles on the screen of the monitor 4 using both or 
one side with the map information based on self map information and infrastructure information to hold is 
displayed. Drawing 7 is provided with the following. 

it is an example of a screen display of the monitor 4 in forward cardiac failure theory thing 
collision-prevention support, and foresee from self-vehicles — the map display field D which carries out the 
colored presentation of the surrounding road including the range which is not. 
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The information displaying region J which displays detailed information and a road state on the lower part of 
this map display field D. 

[0030]Next, when the position of the obstacle for an alarm, the offer-of-information position to the driver 
about a forward cardiac failure theory thing, and an alarm position are calculated, by Step S22, S23, and S24, 
respectively at Step S25. Based on the linearity data of the inclination, curvature, etc. of a road, and the 
travel speed of self-vehicles, the brake control position for the collision prevention to an obstacle is 
calculated. The coordinates position on the map of an alarm subject and the coordinates position of the 
self-vehicles on a map are calculated, and a self-vehicle position is displayed on the map of the monitor 4 at 
Step S28 Step S26 and S27 by the mark Ml shown in drawing 7 . respectively. 

[0031] And it progresses to Step S29, the display which shows that the present service section is the 
forward cardiac failure theory thing collision-prevention support section to the left edge part of the 
information displaying region J of monitor display is performed, and it is investigated whether it is over the 
ofFer-ol^information position at Step S30. As a result, when it jumps to Step S43 when it is over the 
offer-of-information position, and it is not over the offer-of-information position, it is investigated whether 
it progresses to Step S31 and there is any obstacle within limits which are the target of an alarm and control. 
[0032]As a result, when there is no obstacle in alarm and controlled object within the limits. From the 
loudspeaker 5. output the speech information for progressing to Step S32 and calling attention of a driver, 
when it jumps to Step S37 and alarm and controlled object within the limits has an obstacle, and at Step S33. 
As shown in drawing 8 , an obstacle is displayed on the map of the monitor 4 by the mark M2, and the 
message of "obstacle front cautions" is displayed on the upper part of the map display field D. 
[0033]The mark Ml which shows self-vehicles, the mark M2 which shows an obstacle, and the marks 
M3-M6 mentioned later are beforehand registered into the image database in PC2, and the mark M1 which 
shows self-vehicles, and the mark M2 which shows an obstacle are expressed as a color which is different 
in order to improve visibility. Two or more marks of the shape which the color differed from shape at least 
according to the kind of obstacle, and was similar to the shape of the obstacle are registered, and the mark 
M2 which shows an obstacle is chosen according to the kind of identified obstacle. When two or more 
obstacles of an identical kind exist, it expresses as several marks M2 from which a color differs mutually. 
[0034]As shown in drawing 8 , progress to Step S34, make a transverse direction scroll the column of the 
detailed information of the information displaying region J, carry out the view as popup of the distance to an 
obstacle, and at Step S35. When the existence of road surface information, such as desiccation of a road 
surface, humidity, and a water screen state, is investigated and there is no road surface information, it 
jumps to Step S37. and when there is road surface information, at Step S36, a transverse direction is made 
to scroll the column of the road surface condition of the information displaying region J, and the view as 
popup of the road surface information, such as "desiccation", is carried out. 

[0035]Then, it is investigated at Step S37 whether it is over the alarm position. And when it is over the 
alarm position, when it is not over the alarm position, jump to Step S40, output the speech information urged 
to a slowdown to a driver via the loudspeaker 5 at Step S38, and at Step S39. As shown in dr awin g 9, he 
switches the map display field D of the monitor 4 to the alarm display screen K to which a slowdown is urged, 
and follows it to Step S40. The alarm display screen K displays the mark M3 of a palm which urges a 
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slowdown to a driver with the message of "reduce dangerous speed." 

[0036]When it Investigates whether the braking position is crossed in Step S40 and the braking position is 
not crossed. When it jumps to Step S43, the brakes operation of a driver is overdue and the braking position 
is crossed, it progresses to Step S41, A brake is operated automatically and the speech information of the 
purport that it is during a brake operation is outputted from the loudspeaker 5, and at Step S42, as shown in 
drawing 10, he switches the alarm display screen K of the monitor 4 to the braking display screen B, and 
follows it to Step S43. The braking display screen B switches the character representation of "please 
reduce dangerous speed" of the alarm display screen K to the braking display of "being during a brake 
operation", switches a character background color to red from blue with the change of a character 
representation, and performs highlighting. 

[0037]In Step S43, it is judged whether braking by the brakes operation by a driver or automatic brakes 
operation was completed. And when braking is not completed, at Step S44, from the loudspeaker 5, when 
braking Is completed, return to step S4, output the speech information of the purport that the brake was 
operated, and at Step S45. The braking display screen B of the monitor 4 is switched to braking operation 
display screen BS, as shown in drawing 1 1 . and it returns to step S4. Braking operation display screen BS 
eliminates the mark M3 of a palm from the braking display screen B. simultaneously, switches the character 
representation of "being during a brake operation" to the character representation of "having operated the 
brake for safety", and It switches a character background color to blue from red. 
[Q038](2) The function of lane deviation prevention support, next lane deviation prevention support Is 
realized by the processing shown in drawing 12 and drawing 13. In this processing, first, infrastructure 
information, such as inclination and curvature of a road, lane width, and a road surface condition, is acquired 
at Step S50, and a map is expressed on the screen of the monitor 4 as Step S51. Subsequently, when it 
progresses to Step S52 and the coordinates of the self-vehicle position on a map are calculated, at Step 
S53. The self-vehicle position on a map is displayed by the mark Ml, and the display which shows that the 
present service section is the lane deviation prevention support section to the left edge part of the 
information displaying region J of monitor display at Step S54 is performed. The position of the self-vehicle 
in the lane by indicating wheel line width and a place marker is calculated by Step S55 and S56. respectively, 
and the position of a lane and self-vehicles Is expressed as Step S57. 

[0039]As shown in drawing 14 , to a screen display [ in / in a screen display of a lane deviation prevention 
support function / forward cardiac failure theory thing collision-prevention support ]. the enlarged display of 
the white line L and self^vehicles of a road is carried out to some fields D1 in the map display field D with 
reality, and the display width of the white line L changes with lane width information automatically. The 
digital readout of the lane width is carried out to the column of the detailed information of the information 
displaying region J. 

[0040]Next, it progresses to Step S58 from Step S57, and the existence of road surface information is 
investigated. And when there is no road surface information, it jumps to Step S60, and when there is road 
surface information, at Step S59, a transverse direction is made to scroll the column of the road surface 
condition of the information displaying region J, the view as popup of the road surface information, such as 
"desiccation", is carried out, and it progresses to Step S60. 

[0041 ]In Step S60, it is investigated whether it has deviated from the primary range of alarm of lane 
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deviation. As a result, when not having deviated from the primary range of alarm. When jumping to Step S66 
and having deviated from the primary range of alarm, output the speech information which warns of lane 
deviation to a driver via the loudspeaker 5 at Step S61, and at Step S62. As shown in drawing 15 , the 
primary alarm of "lane deviation cautions" is displayed on the upper part of the map display field D of the 
monitor 4, and it progresses to Step S63. 

[0042]In Step S63, it is investigated whether it has deviated from the secondary range of alarm when lane 
deviation is still larger than a primary range of alarm. And when not having deviated from the secondary 
range of alarm. When jumping to Step S66 and having deviated from the secondary range of alarm, output 
the secondary warning sound which warns of lane deviation to a driver via the loudspeaker 5 at Step S64, 
and at Step S65. As shown in drawing 16 , it is shown that self-vehicles are approaching the white line L by 
the display of the field D1 of the monitor 4, and the character background color of "lane deviation cautions" 
of the map display field D upper part is switched to red, for example from blue, a secondary warning display 
is performed, and it progresses to Step S66. 

[0043]In Step S66, end judgment of braking over the brake operation for safety is performed. And when it 
returns to the above-mentioned step S4 when braking is completed, and braking is not completed, at Step 
S67, from the loudspeaker 5, output the sound of the purport that the brake was operated for safety, and at 
Step S68. The map display field D of the monitor 4 is switched to the same braking display screen as 
above-mentioned braking operation display screen BS, and it returns to step S4. 
[0044](3) The function of crossing pedestrian collision-prevention support crossing pedestrian 
collision-prevention support, By processing shown in drawing 1 7 , realize and in this processing. Similarly, 
first, infrastructure information, such as the inclination and curvature of a road, intersectional shape, a 
position of a zebra zone, the pedestrian under crossing and the position of a light vehicle, and a road surface 
condition, is acquired, and as Step S70 shows to drawing 18 , a map is expressed on the screen of the 
monitor 4 as Step S71. Subsequently, it progresses to Step S72, the offer-of-information position to the 
driver about a crossing pedestrian is calculated, and the coordinates of the self-vehicle position on a map 
are calculated at Step S73. And the position of the sell^vehicles on a map is displayed by the mark Ml at 
Step S74, and the display which shows that the present service section is the crossing pedestrian 
collision-prevention support section to the left edge part of the information displaying region J of monitor 
display at Step S75 is performed. 

[0045]Next, it progresses to Step S76 and it is investigated whether the crossing was approached 
exceeding the offer-of^information position. As a result, when an offer-ol^information position is not 
exceeded and a crossing is not yet being approached, it jumps to Step S82, and when a crossing is 
approached exceeding an offer-of-information position, it progresses to Step S77. In Step S77, output the 
speech information which calls attention to an intersectional zebra zone via a loudspeaker, and at Step S78. 
As shown in drawing 19 , display the message of "zebra zone front cautions" on the upper part of the map 
display field D of the monitor 4, and. The enlarged display of the crossing is carried out to some fields D2 of 
the map display field D, and when there is a pedestrian who is crossing the zebra zone in a crossing at Step 
S79, it expresses as the mark M4 which designed the pedestrian. 

[0046]And when the existence of road surface information is investigated at Step S80 and there is no road 
surface information. When it jumps to Step S82 and there is road surface information, at Step S81, a 
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transverse direction is made to scroll the column of the road surface condition of the information displaying 
region J, the view as popup of the road surface information, such as "desiccation", is carried out, and it 
progresses to Step S82. In Step S82, end judgment of braking over the brake operation for safety is 
performed. And when it returns to the above-mentioned step 84 when braking is completed, and braking is 
not completed, at Step 883, from the loudspeaker 5, output the sound of the purport that the brake was 
operated for safety, and at Step 884. The map display field D of the monitor 4 is switched to the same 
braking display screen as above-mentioned braking operation display screen BS, and it returns to step 84. 
[0047](4) Explain curve penetration safety support, next a curve penetration safety support function. 
Drawing 20 and the processing **21**(ed) realize, first, this support function is Step 890, acquires 
infrastructure information, such as inclination and curvature of a road, and a road surface condition, and it is 
Step 891, and as shown in drawing 22 , it displays a map on the screen of the monitor 4. 
[0048]Subsequently, if the offer^of-information position to the driver about a curve position and a curve 
and an alarm position are calculated by Step S92, S93, and S94, respectively, a brake control position will be 
calculated at Step S95. The curve coordinates position on a display map and the coordinates position of a 
self-vehicle are calculated by Step S96 and S97, respectively, and the position of self-vehicles is displayed 
by the mark Ml on the map of the monitor 4 at Step S98. The display which shows that the present service 
section is the curve penetration safety support section to the left edge part of the information displaying 
region J of monitor display at Step S99 is performed. 

[0049]Then, it is investigated at Step 8100 whether it is over the offer-of-information position. As a result, 
when it jumps to Step 81 12 when it is not over the offer-of^information position, and it is over the 
offer-of-information position, it is investigated whether it progresses to Step 8101 and there is any curve 
within limits which are the target of an alarm and control. 

[0050]As a result, when there is no curve into the object range of an alarm and control. When it jumps to 
Step 8104 and a curve is in the object range of an alarm and control, from the loudspeaker 5, output the 
speech information which progresses to Step 8102 and urges cautions to a driver, and at Step 8103. As 
shown in drawing 23 , highlighting of being a curve used as the object which displays the mark M5 on the 
position of the curve on the map of the monitor 4, and performs an alarm and control to a driver is carried 
out, and the message of "curve front cautions" is displayed on the upper part of the map display field D. 
[0051] Next, when it progresses to Step 8104, the existence of road surface information is investigated and 
there is no road surface information, it jumps to Step 8106. and when there is road surface information, at 
Step 8105, a transverse direction is made to scroll the column of the road surface condition of the 
information displaying region J, and the view as popup of the road surface information, such as 
"desiccation", is carried out. Then, when it investigates whether it is over the alarm position and is not over 
the alarm position at Step 8106. When it jumps to Step 8109 and is over the alarm position, the speech 
information urged to a slowdown is outputted to a driver via the loudspeaker 5 at Step 8107, and at Step 
8108. he switches the map display field D of the monitor 4 to the alarm display screen K to which a 
slowdown is urged, and follows it to Step 8109. As mentioned above, the mark M3 of a palm which urges a 
slowdown to a driver with the message of "reduce dangerous speed" is displayed on the alarm display 
screen K. 

[0052]When it investigates whether the braking position is crossed in Step 8109 and the braking position is 
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not crossed, When it jumps to Step S1 12. the brakes operation of a driver is overdue and the braking 
position is crossed, it progresses to Step S1 10, From the loudspeaker 5, operate a brake automatically, and 
output the speech information of the purport that it is during a brake operation, and at Step Sill. He 
switches the alarm display screen K of the monitor 4 to the braking display screen B which carried out 
highlighting of the character background color in red with the message of "being during a brake operation", 
and follows it to Step S1 12. 

[0053]In Step S1 12, it is judged whether braking by the brakes operation by a driver or automatic brakes 
operation was completed. And when braking is not completed, at Step S1 13, from the loudspeaker 5, when 
braking is completed, return to step S4, output the speech information of the purport that the brake was 
operated, and at Step S114. The braking display screen B of the monitor 4 is switched to braking operation 
display screen BS which displayed the message of "having operated the brake for safety", and it returns to 
step S4. 

[0054](5) The function of upon-meeting-suddenly collision-prevention support upon-meeting-suddenly 
collision-prevention support, The processing shown in drawing 24 and drawing 25 realizes, and first, 
infrastructure information, such as inclination and curvature of a road, intersectional shape, the position and 
speed of the vehicles which run a major road, and a road surface condition, is acquired, and as Step SI 20 
shows to drawing 26 , a map is expressed on the screen of the monitor 4 as Step S121. Next, if the 
offer-of-information position and alarm position over the driver about a crossing are calculated at Step 
SI 22,1 23, respectively, the coordinates position of the self-vehicle on a display map will be calculated at 
Step SI 24, and the position of self-vehicles will be displayed by the mark Ml at Step SI 25. The display 
which shows that the present service section is the upon-meeting-suddenly collision-prevention support 
section to the left edge part of the information displaying region J of monitor display at Step SI 26 is 
performed. 

[0055]Then, it progresses to Step SI 27 and it is investigated whether it is over the offer-of-information 
position. As a result, when it is not over the offer-of-information position. When it jumps to Step SI 36 and 
is over the offer-of-information position, from the loudspeaker 5, output the speech information which 
progresses to Step SI 28 and urges a halt to a driver, and at Step SI 29. The coordinates of the halt position 
on a map are calculated, and at Step SI 30, as shown in drawing 27 , display the mark M6 showing a halt and 
attention of a driver is called near [ crossing ] on a map, and the message of "halt front cautions" is 
displayed on the upper part of the map display field D. 

[0056]And when it investigates whether it is over the alarm position and is not over the alarm position at 
Step SI 31. When it jumps to Step SI 34 and is over the alarm position, the warning sound urged to a halt is 
outputted from the loudspeaker 5 at Step SI 32, and as shown in drawing 28 , it switches to the alarm screen 
KS to which the slowdown for a halt of the screen of the monitor 4 is urged at Step SI 33. in the alarm 
screen KS, it is "crossing — please carry out halt — " — the mark M3 of the palm to which a slowdown is 
urged is displayed on a driver with a message. 

[0057]When it progresses to Step SI 34, the existence of road surface information is investigated and there 
is no road surface information. When it jumps to Step SI 36 and there is road surface information, at Step 
S135, a transverse direction is made to scroll the column of the road surface condition of the information 
displaying region J. the view as popup of the road surface information, such as "desiccation", is carried out, 
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and it progresses to Step SI 36. In Step SI 36, end judgment of braking over the brake operation for a halt is 
performed. And when It returns to the above^-mentioned step S4 when braking is completed, and braking is 
not completed, at Step SI 37, from the loudspeaker 5, output the sound of the purport that the brake was 
operated for safety, and at Step S138. The map display field D of the monitor 4 is switched to the same 
braking display screen as above-mentioned braking operation display screen BS, and it returns to step S4. 
[0058]That Is, by each above processing, by displaying the road state which cannot be caught by a 
conventional camera or radar, and providing a driver with Information beforehand, a driver's operation can be 
supported on the screen of the monitor 4, and precautionary safety can be improved to it. 
[0059] 

[Effect of the Invention]As explained above, according to this invention, the information outside a vehicle 
from road auxiliary facilities can be provided effective in a driver, and precautionary safety can be improved. 



[Translation done.] 
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